Calcium antagonists and myocardial protection during cardioplegic arrest.
The ability of nifedipine, verapamil, and diltiazem to enhance cardioplegic protection has been assessed using an isolated rat heart preparation as a model of cardiopulmonary bypass and ischemic arrest. With normothermic ischemia (30 or 35 min at 37 degrees C), the addition of these compounds enhanced the protective properties of the St. Thomas' cardioplegic solution. All these compounds showed bell-shaped dose-response characteristics, with the optimal concentrations in terms of functional recovery and enzyme leakage of verapamil being 1.0 mumole/liter; nifedipine, 0.075 mumole/liter; and diltiazem, 0.5 mumole/liter. However, under conditions of hypothermia (150 or 180 min at 20 degrees C), none of these compounds improved postischemic functional recovery, although there was some reduction in enzyme leakage. From these results, further experiments were undertaken to investigate the relationship between calcium antagonists and temperature. Verapamil improved functional recovery at 34, 31 and 29 degrees C, but not at 27, 25, and 20 degrees C. These results suggest a common site of action between hypothermia and calcium antagonists in promoting functional recovery after ischemia.